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Description 

[0001] The present invention relates to fluid control 
apparatus for according to the preamble of claim 1 . 
[0002] With reference to FIG. 8, the fluid control ap- 5 
paratus included in semiconductor manufacturing 
equipment comprises main components, i.e., a plurality 
of (e.g., three shown) massflow controllers 3 and one or 
a plurality of on-off valves 111,112 disposed at the inlet 
side and outlet side of each massflow controller 3. The 10 
apparatus further additionally includes filters 113, check 
valves 114, etc. 

[0003] The line (first line) 115 including the massflow 
controller 3 at the left side has one filter 11 3 at the inlet 
side of the controller 3 and one on-off valve 111 at the 15 
outlet side thereof. The line has one inlet and one outlet, 
The line (second line) 116 including the second mass- 
flow controller 3 from the left has two on-off valves 112 
and one check valve 114 which are in the form of a block 
and one filter 113 at the inlet side of the controller 3, 20 
three on-off valves 111 at the outlet side thereof, and a 
bypass channel 118 provided between the inlet and out- 
let sides of the controller 3 and not extending through 
the controller 3. The line (third line) 117 including the 
massflow controller 3 at the right has two on-off valves 25 
112 and one check valve 114 which are in the form of a 
block and one filter 113 at the inlet side of the controller 
3, and two on-off valves 111 at the outlet side thereof. 
The lines 1 1 5, 11 6, 1 1 7 are connected to one another at 
the inlet side of the three controllers 3, while the outlet 30 
of the first line 115 is connected to one outlet of the sec- 
ond line 116. 

[0004] As illustrated, tubes 1 1 9 are used for connect- 
ing the massflow controller 3 to the on-off valves 111, 
1 1 2 and connecting the on-off valves 1 1 1 to each other. 35 
Tubes 119 are connected to each other by L-shaped 
pipe joint 120 or T-shaped pipe joint 121. 
[0005] The fluid control apparatus shown in FIG. 8 is 
only one example. While fluid control apparatus com- 
prise various lines, the lines constituting such apparatus 40 
are limited generally to the five kinds shown in FIG. 9 in 
view of the number and flow of fluids. 
[0006] With reference to FIG. 9. a line 1 31 at the left 
end is adapted to pass one kind of fluid through a fluid 
controller 3 such as massflow controller. A line 1 32, the 45 
second from the left, passes two kinds of fluids through 
a fluid controller 3. The third from the left is a line 133 
for passing two kinds of fluids through a fluid controller 
3, with an evacuating channel 133a connected to the 
outlet side of the controller 3. The fourth from the left is so 
a line 134 adapted to pass two kinds of fluids through a 
fluid controller 3 and including a bypass channel 134a 
provided between the inlet and the outlet of the control- 
ler 3 and not extending through the controller. Shown at 
the right end is a line 1 35 adapted to pass two kinds of 55 
fluids through a fluid controller 3 and including an evac- 
uating channel 135a connected to the outlet side of the 
controller 3 and a bypass channel 135b provided be- 



tween the inlet and the outlet of the controller 3 and not 
extending through the controller 3. 
[0007] It is required that fluid control apparatus for use 
in semiconductor manufacturing equipment be reduced 
in the space to be thereby occupied and in the volume 
of channels. For this reason, it is proposed to use joint 
members for connecting massflow controllers to on-off 
valves and for connecting on-off valves to one another 
without using tubes (integration). 
[0008] The integration can be achieved by providing 
as blocks on-off valves constituting the five kinds of lines 
shown in FIG. 9 and connecting such valves in the form 
of blocks to one another without using any tube. An in- 
crease in the number of different kinds of parts, espe- 
cially an increase in the number of kinds of on-off valves 
which are main components, is a great problem encoun- 
tered in providing integrated and compacted lines. 
[0009] Similar arrangements are known from WO 
96/34 705. 

[001 0] An object of the present invention is to provide 
a fluid control apparatus of the above mentioned kind 
which is integrated and compacted without using an in- 
creased number of different kinds of on-off valves which 
are the main components of the apparatus. 
[0011] This object is solved according to the present 
invention by the characterizing features of claim 1. 
[0012] The terms upper and lower (bottom) as used 
herein refer respectively to the upper and lower sides of 
FIGS. 3 and 4. However, these terms are used for the 
sake of convenience; the fluid control apparatus may be 
mounted as shown in FIGS. 3 and 4 on a horizontal sur- 
face, or turned upside down when installed on a hori- 
zontal surface or when attached to a vertical surface. 
[001 3] According to the invention, all the on-off devic- 
es are divided into five kinds, while the valve main bod- 
ies constituting such devices can be of only two kinds 
in configuration. Each valve main body has a normally 
open or closed actuator attached thereto. The valves 
are of four kinds when the different types of actuators 
are considered. 

[0014] The foregoing construction provides various 
fluid control apparatus which include five kinds of on-off 
devices wherein the valve main bodies are of two kinds 
in configuration, as will be described below with refer- 
ence to FIG. 2. 

[0015] In the case where two kinds of fluids are to be 
passed through a fluid controller 3, 2-2-type on-off de- 
vices 92, 92 are arranged respectively at the inlet side 
and outlet side of the controller 3. The first of the fluids 
(e.g., main gas) flows into the controller 3 via three-port 
valve 102, passes through the controller 3 and then 
reaches the next line (e.g. a process chamber) via three- 
port valve 102. The second fluid (e.g., purge gas) flows 
through two-port valve 101 and three-port valve 1 02 into 
the controller 3, from which the gas flows through the 
thee-port valve 102 and two-port valve 101 into the next 
line (e.g., a vent line). 

[0016] In the case where two kinds of fluids are to be 
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passed through a fluid controller 3, with an evacuating 
line 98a provided at the outlet side of the controller 3, a 

2- 3-type on-off device 92 is disposed at the inlet side of 
the controller 3, and a 2-3-3-type on-off device 93 at the 
outlet side of the controller 3. The first of the fluids (e. 5 
g., main gas) flows into the controller 3 via three-port 
valve 102, passes through the controller 3 and then 
reaches the next line (e.g. the process chamber) via one 

of the three-port valves. The second fluid (e.g. purge 
gas) flows into the controller through two-port valve 101 io 
and three-port valve 102, passes through the controller 
3 and thereafter reaches the next line via the two three- 
port valves 102, 102. The evacuating channel 98a is 
connected to the two-port valve 101 of the 2-3-3-type 
on-off device 93. 15 
[0017] In the case where two kinds of fluids are to be 
passed through a fluid controller 3, with a bypass chan- 
nel 99a bypassing the controller 3 and provided be- 
tween the inlet and outlet thereof, a 3-3-type on-off de- 
vice 94, 94 is disposed at each of the inlet and outlet of 20 
the controller 3. The first of the fluids (e.g., main gas) 
flows into the controller 3 via one of the three-port valves 
102 of the inlet-side 3-3-type on-off device 94, passes 
through the controller 3, and then reaches the next line 
(e.g., process chamber) via one of the three-port valves 25 
1 02 of the outlet-side 3-3-type on-off device 94. The sec- 
ond fluid (e.g. purge gas) flows into the fluid controller 
3 via two three-port valves 1 02, 1 02, passes through the 
controller 3, then reaches the next line (e.g., vent line) 
by way of the two three-port valves 1 02, 1 02. The other 30 
three-port valves 102, 102 of the devices 94 at the inlet 
and outlet sides are interconnected by the bypass chan- 
nel 99a having an on-off valve. 
[0018] in the case where two kinds of fluids are to be 
passed through a fluid controller 3, with an evacuating 35 
channel 100a is provided at the outlet side of the con- 
troller 3 and with a bypass channel 100b provided be- 
tween the inlet and outlet sides of the controller 3 to by- 
pass the controller 3, a 3-3-type on-off device 94 is dis- 
posed at the inlet side of the controller 3, and a *o 

3- 3-3-type on-off device 95 at the outlet side thereof. 
The first of the fluids (e.g., process gas) flows into the 
controller 3 via one of the three-port valves 102 of the 
device 94, passes through the controller 3, and then 
reaches the next line (e.g., process chamber) by way of 45 
one of the three-port valves 102 of the 3-3-3-type on-off 
device 95. The second fluid (e.g., purge gas) flows into 
the controller 3 via the two three-port valves 102, 102, 
passes through the controller 3 and then reaches the 
next line (e.g., vent line) via two three-port valves 102, 50 
102. The other three-port valve 102 of the 3-3-type on- 
off device 94 is connected to the remaining three-port 
valve 102 of the 3-3-3-type on-off device 95 by the by- 
pass channel 1 00b. The evacuating channel 1 00a is fur- 
ther connected to this valve 1 02, 55 
[0019] Thus, various fluid control apparatus are pro- 
vided by the five kinds of on-off devices 91 to 95 which 
consist only of two kinds of valve main bodies 1 01 , 1 02. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

FIG. 1 is a plan view showing an embodiment of 
fluid control apparatus according to the invention; 
FIG. 2 is a flow chart showing five kinds of lines con- 
stituting fluid control apparatus of the invention; 
FIG. 3 is a diagram showing all kinds of on-off de- 
vices for use in five kinds of lines of FIG. 2; 
FIG. 4 is a front view showing an example of line 
constituting a fluid control apparatus of the inven- 
tion; 

FIG. 5 is an exploded perspective view partly in sec- 
tion and showing the same; 
FIG. 6 is an enlarged perspective view partly in sec- 
tion and showing the fluid control apparatus; 
FIG. 7 is a perspective view showing a modification 
of joint member for use in fluid control apparatus of 
the invention; 

FIG. 8 is a plan view showing a conventional fluid 
control apparatus corresponding to the apparatus 
shown in FIG. 1; and 

FIG. 9 is a flow chart showing five kinds of lines con- 
stituting fluid control apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] Embodiments of the invention will be de- 
scribed below with reference to the drawings. 
[0022] In the following description, the terms "left" and 
"right" refer respectively to the left and right sides of the 
drawings. 

[0023] FIG. 1 shows a fluid control apparatus embod- 
ying the invention and having the same function as the 
conventional apparatus shown in FIG. 8. The line includ- 
ing a massflow controller 3 at the left will be referred to 
as a "first line 85," the line including the second mass- 
flow controller 3 from the left as a "second line 86," and 
the line including a massflow controller 3 at the right as 
a "third line 87." The first line 85 has a filter 83 at the 
inlet side of the controller 3 and an on-off valve 81 at the 
outlet side thereof. The second line 86 has two kinds of 
on-off valves 81 , 82, which are three in number, a check 
valve 84 and a filter 83 at the inlet side of the controller 
3, two kinds of on-off valves 81 , 82, which are three in 
number, at the outlet side thereof, and a bypass channel 
88 provided between the inlet and outlet sides of the 
controller 3 and not extending through the controller 3. 
The third line 87 has two different on-off valves 81, 82, 
a check valve 84 and a filter 83 at the inlet side of the 
controller 3, and two different on-off valves 81 , 82 at the 
outlet side thereof. At the inlet side of the massflow con- 
trollers 3, the lines 85, 86, 87 are connected to one an- 
other, and the outlet of the first line 85 is connected to 
one of outlets of the second line 86. 
[0024] With the fluid control apparatus shown in FIG. 
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1, the massflow controller 3 is connected to the on-off 
valve 82, and the on-off valves 81 , 82 are connected to 
each other, not by tubing but by a joint member (at the 
rear side of the plane of the drawing). This achieves re- 
ductions of 61% in longitudinal dimension, 42% in hori- 5 
zontal dimension and 26% in area, as compared with 
the control apparatus of FIG. 8, hence great integration 
and compactness. 

[0025] Moreover, the main bodies of the on-off valves 
81 , 82 have only two different configurations, and an in- 10 
crease in the number of parts is diminished to attain 
standardization. 

[0026] The standardization is achieved by the follow- 
ing three arrangements A to C as will be described be- 
low in detail. *5 

A. A fluid controller 3 and on-off devices 91 , 92, 93, 
94, 95 arranged at the inlet side and outlet side of 
the controller 3 constitute all lines. 

B. All the on-off devices 91 , 92, 93, 94, 95 comprise 20 
a two-port valve 101 having a main body 101a 
formed with an inlet 1 03 and an outlet 1 04 in its bot- 
tom face, a three-port valve 1 02 having a main body 

1 02a formed in its bottom face with an inlet 1 07 and 
an outlet 106 always in communication, and further 25 
with an inlet-outlet subopening 105, and required 
joint members 30, 31, 32, 33, 34, 35, 36, 37, 38. 
The joint members 30 to 38 can be of various types 
as will be described below insofar as the member 
has a channel 1 08 for holding the adjacent inlet and 30 
outlet of adjacent valves 101, 102 in communica- 
tion. 

C. The on-off devices 91 to 95 are a 2-type on-off 
device 91 comprising a two-port valve 101, a 
2-3-type on-off device 92 comprising a two-port 35 
valve 101 and a three-port valve 102, a 2-3-3-type 
on-off device 93 comprising a two-port valve 101 
and two three-port valves 102, 102, a 3-3-type on- 
off device 94 comprising two three-port valves 102, 
102, and a 3-3-3-type on-off device 95 comprising 40 
three three-port valves 102, 102, 102. 

[0027] FIG. 2 shows the five kinds of lines shown in 
FIG. 9 and as rewritten so as to reveal the feature of the 
invention. With reference to FIG. 2, shown at the left end 45 
is a line 96 for passing a fluid through a fluid controller 
3. This line comprises the controller 3, and a 2-type on- 
off device 91 disposed at each of the inlet side and outlet 
side of the controller 3. The second line from the left is 
a line 97 for passing two kinds of fluids through a fluid 50 
controller 3. This line comprises the controller 3, and a 
2-3-type on-off device 92 disposed at each of the inlet 
and outlet sides of the controller 3. The third from the 
left is a line 98 adapted to pass two kinds of fluids 
through a fluid controller 3 and having an evacuating 55 
channel 98a connected to the outlet side of the controller 
3. This line 98 comprise the controller 3, a 2-3-type on- 
off device 92 provided at the inlet side of the controller 



3 and a 2-3-3-type on-off device 93 provided at the outlet 
side of the controller 3. The fourth from the left is a line 
99 adapted to pass two kinds of fluids through a fluid 
controller 3 and including a bypass channel 99a provid- 
ed between the inlet side and outlet side of the controller 
3 and not extending through the controller 3. The line 
99 comprises the controller 3, a 3-3-type on-off device 
94 disposed at the inlet side of the controller 3 and a 
3-3-type on-off device 94 disposed at the outlet side of 
the controller 3. Shown at the right end is a line 100 
adapted to pass two kinds of fluids through a fluid con- 
troller 3 and including evacuating channel 100a con- 
nected to the outlet side of the controller 3 and a bypass 
channel 100b provided between the inlet and outlet 
sides of the controller 3 and not extending through the 
controller 3. The line 100 comprises the controller 3. a 
3-3-type on-off device 94 disposed at the inlet side of 
the controller 3 and a 3-3-3-type on-off device 95 dis- 
posed at the outlet side of the controller 3. 
[0028] Next with reference to FIG. 3, the five kinds of 
on-off devices 91 to 95 will be described. In FIG. 3, the 
blank triangles stand for ports 103, 105 which are 
opened and closed by an actuator, and the blank trian- 
gles with a single line added thereto stand for ports 104, 
106, 107 which are normally open. Further with respect 
to the on-off devices 92 to 95 comprising a plurality of 
valves 101, 102, the valves 101, 102 are connected in 
series as arranged side by side, and the adjacent ports 
104, 106, 107 are held in communication by an internal 
channel 108 of a joint member. 

[0029] With reference to FIG. 3, shown at the left end 
is the 2-type on-off device 91 . The second from the left 
is the 2-3-type on-off device 92. The third from the left 
is the 2-3-3-type on-off device 93, the fourth from the 
left is the 3-3-type on-off device 94, and shown at the 
right end is the 3-3-3-type on-off device 95. 
[0030] The operation of each of the on-off devices 91 
to 95 will now be described with reference to FIG. 3. Of 
the two ports 103, 104 of the two-port valve 101 shown 
in FIG. 3, the port to opened and closed directly by the 
actuator will be referred to as a "first port 103," and the 
other port as a "second port 1 04. " Of the three ports 1 05, 
106, 107 of the three-port valve 102, the portion to be 
opened and closed directly by the actuator will be re- 
ferred to as a "first port 105," and of the two other ports 
106, 107, the one at the left in the drawing will be re- 
ferred to as a "second port," and the one at the right as 
a "third port 107." 

[0031] With the 2-type on-off device 91, a fluid (1) 
flowing in through the first port 1 03 of the two-port valve 
101 flows out from the second port 104 when the actu- 
ator is open. 

[0032] With the 2-3-type on-off device 92, when the 
actuator for the three-port valve 102 is open with the 
actuator for the two-port valve 101 closed, a fluid (1) 
flowing in through the first port 105 of the three-port 
valve 102 flows out from the second port 106 of the 
three-port valve 102. On the other hand when the actu- 
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ator for the three-port valve 1 02 is closed with the actu- 
ator for the two-port valve 1 01 held open, a fluid (2) flow- 
ing in through the first port 103 of the two-port valve 101 
reaches the third port 1 07 of the three-port valve 1 02 via 
the second port 1 04 of the valve 101 and the joint mem- 5 
ber channel 1 08 and flows out from the second port 1 06 
which is always in communication with the third port 1 07. 
[0033] With the 2-3-3-type on-off device 93, when the 
actuator for the three-port valve 1 02 at the left is open 
with the actuators for the other three-port valve 1 02 and 10 
the two-port valve 101 closed, a fluid (1) flowing in 
through the second port 1 06 of the three-port valve 1 02 
at left flows out from the first port 105 of the three-port 
valve 1 02. On the other hand, when the actuator for the 
left three-port valve 102 is closed with the actuator for 15 
the other three-port valve 102 held open and with the 
actuator for the two-port valve 101 is closed, a fluid (2) 
flowing in through the second port 106 of the left three- 
port valve 1 02 reaches the third port 1 07 of the left three- 
port valve 102 which is always in communication with 20 
this second port 1 06 and flows out from the first port 1 05 
of the other three-port valve 1 02 via the joint member 
channel 1 08 and the second port 1 06 of the other three- 
port valve 102. Further when the actuators for the two 
three-port valves 102, 102 are both closed with the ac- 25 
tuator for the two-port valve 101 held open and when 
suction is applied to the first port 103 of the two-port 
valve 101, the suction withdraws the fluid (1) and/or (2) 
present in the channel extending from the second port 

1 06 of the left three-port valve 1 02 through the third port 30 

1 07 of the same, the joint member channel 1 08, the sec- 
ond port 1 06 of the other three-port valve 102, the third 
port 107 of the same valve and the second port 104 of 
the two-port valve 101 to the first port 103 of the two- 
port valve 101. 35 
[0034] With the 3-3-type on-off device 94, when the 
actuator for the left three-port valve 102 is open with the 
actuator for the other three-port valve 102 closed, a fluid 

(1) flowing in through the first port 105 of the left three- 
port valve 102 flows out from the second port 1 06 of the 40 
same valve. When the outlet side of the third port 107 
of the other three-port valve 102 is held open, the fluid 
(1) can be allowed to flow out from the third port 107 of 
the other three-port valve 102 by way of the third port 
1 07 of the left three-port valve 1 02 and the second port 45 
1 06 of the other three- port valve 1 02. On the other hand, 
when the actuator for the left three-port valve 102 is 
closed with the actuator for the other three-port valve 
102 is held open, a fluid (2) flowing in through the first 
port 1 05 of the other three-port valve 1 02 flows out from so 
the second port 1 06 of the same valve via the joint mem- 
ber channel 108, and the third port 107 and second port 
1 06 of the left three-port valve 1 02. When the outlet side 
of the third port 107 of the other three-port valve 102 is 
held open, the fluid (2) can be allowed to flow out 55 
through this third port 107. 

[0035] With the 3-3-3-type on-off device 95, when the 
actuator for the three-port valve 102 at the left end is 



open with the actuators for the other two three-port 
valves 102 closed, a fluid (1) flowing in through the sec- 
ond port 106 of the left three-port valve 102 flows out 
from the first port 105 of the same valve. On the other 
hand, when the actuator for the three-port valve 102 at 
the left end is closed with the actuator for the middle 
three-port valve 1 02 held open and with the actuator for 
the three-port valve 102 at the right end closed, a fluid 
(2) flowing in through the second port 106 of the left 
three-port valve 102 reaches the third port 107 of the 
left three-port valve 102, further flows through the joint 
member channel 108 and the second port 106 of the 
middle three-port valve 102 and flows out from the first 
port 105 of this three-port valve 102. Further when the 
actuators for the left and middle three-port valves 102, 
102 are closed with the actuator for the right three-port 
valve 102 held open, and when suction is then applied 
to the first port 1 05 of the right three-port valve 1 02, the 
section acts to withdraw the fluid (1) and/or (2) present 
in the channel extending from the second port 106 of 
the left three-port valve 102, through the third port 107 
of the same valve, the second and third ports 106, 107 
of the middle three-port valve and the second port 106 
of the right three-port valve 102 to the first port 105 of 
the right three-port valve 102. Still another fluid (3) can 
be caused to flow in through the third port 107 of the 
right three-port valve 102 and to flow out from the first 
port 1 05 of either one of the three-port valve 1 02. 
[0036] I n the case of the fluid control apparatus shown 
in FIG. 1 , the first line 85 comprises a filter 83, fluid con- 
troller 3 and 2-type on-off device 91 ; the second line 96 
comprises a filter 83, check valve 84, 2-3-3-type on-off 
device 93, fluid controller 3 and 3-3-3-type on-off device 
95; and the third line 87 comprises a filter 83, check 
valve 84, 2-3-type on-off device 92, fluid controller 3 and 
2-3-type on-off device 92. 

[0037] Next, described with reference to FIGS. 4 to 6 
is the line 98 shown in the center of FIG. 2 as applied 
specifically to a fluid control apparatus, especially the 
construction of joint members for interconnecting 
valves. In these drawings, an on-off device 1 at the inlet 
side (left side) of the massflow controller is the 2-3-type 
on-off device indicated at 92 in FIGS. 2 and 3, and an 
on-off device 2 at the outlet side (right side) of the con- 
troller is the 2-3-3-type on-off device indicated at 93 in 
FIGS. 2 and 3. 

[0038] The on-off device 1 at the inlet side comprises 
a first on-off valve 6 at left, a second on-off valve 7 at 
right and a first valve mount 28 having the two valves 
6,7 mounted thereon. The first on-off valve 6 is a two- 
port valve indicated at 101 in FIGS. 2 and 3. The second 
on-off valve 7 is a three-port valve indicated at 102 in 
FIGS. 2 and 3. The first valve mount 28 comprises a 
plurality of joint members 30 to 33 as will be described 
later. Disposed at the left of the on-off device 1 is a first 
check valve 5. 

[0039] The on-off device 2 at the outlet side comprises 
a third on-off valve 8 disposed at left, a fourth on-off 
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valve 9 disposed at an intermediate position, a fifth on- 
off valve 10 disposed at right and a second valve mount 
29 having these valve 8, 9, 10 mounted thereon. The 
third and fourth on-off valves 8, 9 are three-port valves 
indicated at 102 in FIGS. 2 and 3. The fifth on-off valve 5 
1 0 is a two-port valve indicated at 1 0 1 in these drawings. 
The second valve mount 29 comprises a plurality of joint 
members 34 to 39 as will be described later. Disposed 
at the right of the on-off device 2 is a second check valve 
11. 10 
[0040] The on-off valves 6, 7, 8, 9, 10 comprise re- 
spective main bodies 12, 14, 16, 18, 20 and respective 
actuators 13, 15, 17, 19, 21 mounted thereon from 
above for suitably opening and closing a channel 
through each valve main body. The main bodies 12 to J5 
20 of the on-off valves 6 to 1 0 are provided at their lower 
ends with flanges 12a, 14a, 16a, 18a, 20a, respectively, 
which are rectangular when seen from above. Each of 
the flanges 1 2a to 20a is attached to the mount 28 or 29 
with screws driven in from above. 20 
[0041] Each of the check valves 5, 11 comprises a left 
main body 22 (25) having an inlet in its bottom face, a 
middle main body 23 (26) screwed to the main body 22 
(25) and a right main body 24 (27) having an outlet in 
its bottom face and fastened with screws to the middle 25 
main body 23 (26). 

[0042] The massflow controller 3 is formed on the left 
side of its lower end with a rectangular parallelepipedal 
leftward extension 49 having an inlet in its bottom face, 
and on the right side of its lower end with a rectangular 30 
parallelepipedal rightward extension 50 having an outlet 
in its bottom face. 

[0043] As shown on an enlarged scale in FIG. 6, the 
main body 12 of the first on-off valve 6 is formed in its 
bottom face with an inlet 62 positioned approximately 35 
centrally thereof, and an outlet 63 positioned at right. 
The valve main body 12 is internally formed with an in- 
flow channel 64 extending from the inlet 62 to a valve 
chamber 66, and an outflow channel 65 extending from 
the outlet 63 to the chamber 66. The actuator 1 3 serves 40 
to operate a valve element 67 in the form of a dia- 
phragm. When operated, the actuator 1 3 opens or clos- 
es the inflow channel 64 with the valve element 67. 
[0044] The main body 14 of the second on-off valve 7 
is formed in its bottom face with an inlet 68 at left, an 45 
outlet 69 at right and an inlet-outlet subopening 70 po- 
sitioned approximately in the center to serve as an inlet 
or outlet for other fluid. The valve main body 14 is inter- 
nally formed with an inflow channel 71 extending from 
the inlet 68 to a valve chamber 74, a subchannel 73 ex- 50 
tending from the subopening 70 to the chamber 74 and 
an outflow channel 72 extending from the outlet 69 to 
the chamber 74. The actuator 15 serves to operate a 
valve element 75 in the form of a diaphragm. When op- 
erated, the actuator 1 5 opens or closes the subchannel 55 
73 with the valve element 75. On the other hand, the 
inflow channel 71 extending to the inlet 68 is always in 
communication with the outflow channel 72 extending 



to the outlet 69 through the valve chamber 74. 
[0045] The bottom faces of the valve main bodies 22, 
23,24, 12, 14 at the left of the massflow controller 3 and 
the bottom face of the leftward extension 49 of the con- 
troller 3 are all flush with one another. The rightward ex- 
tension 50 of the controller 3 and the valve main bodies 
16, 1 8, 20, 25, 26, 27 have their bottom faces positioned 
all flush with one another. 

[0046] The inlet of left main body 22 of the first check 
valve 5 is provided with a joint 41 held by a rectangular 
parallelepipedal joint holding member 40. The joint is in 
communication with a purge gas introduction channel. 
[0047] The outlet of right main body 24 of the first 
check valve 5 and the inlet of main body 1 2 of the first 
on-off valve 6 are provided respectively with joints 43, 
45 held by respective joint holding members 42, 44 
which are rectangular parallelepidedal. The joints 43, 45 
are connected to each other by short tubular projections 

46. These joint holding members 42, 44, joints 43, 45 
and projections 46 provide a first inflow channel member 
30 having a channel for introducing a fluid into the inlet- 
side on-off device 1. 

[0048] Opposed to both the bottom face of rightward 
portion of main body 12 of the first on-off valve 6 and 
the bottom face of leftward portion of main body 14 of 
the second on-off valve 7 is a rectangular parallelepi- 
pedal communication channel member 31 having a V- 
shaped channel 31a for causing the outlet of the valve 
6 to communicate with the inlet of the valve 7. 
[0049] The inlet-outlet subopening of main body 14 of 
the second on-off valve 7 is provided with a joint 48 held 
by a rectangular parallelepipedal joint holding member 

47. The joint 48 communicates with a process gas in- 
troduction channel. The joint holding member 47 and the 
joint 48 provide a first subchannel member 32 having a 
channel communicating with the subopening of the sec- 
ond on-off valve 7. 

[0050] Disposed beneath both the rightward portion 
of main body 14 of the valve 7 and the leftward extension 
49 of the massflow controller 3 is a rectangular parallel- 
epipedal first outflow channel member 33 having a V- 
shaped channel 33a for sending a fluid from the outlet 
of the valve 7 to the controller 3. 
[0051] The first inflow channel member 30, first com- 
munication channel member 31 , first subchannel mem- 
ber 32 and first outflow channel member 33 which are 
positioned at the left side of the controller 3 form the first 
valve mount 28 of the inlet-side on-off device 1. Accord- 
ing, the on-off device 1 has a purge gas channel through 
which a purge gas admitted through the check valve 5 
is discharged via the first inflow channel member 30, the 
main body 12 of the first on-off valve 6, the first commu- 
nication channel member 31, the main body 14 of the 
second on-off valve 7 and the first outflow channel mem- 
ber 33, and a process gas channel through which a proc- 
ess gas admitted from the bottom face of the first 
subchannel member 32 is discharged via the member 
32, the main body 14 of the second on-off valve 7 and 
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the first outflow channel member 33. 
[0052] Disposed beneath both the rightward exten- 
sion 50 of the massflow controller 3 and the leftward por- 
tion of main body 16 of the third on-off valve 8 is a rec- 
tangular parallelepipedal second inflow channel mem- 5 
ber 34 having a V-shaped channel 34a for introducing 
the fluid discharged from the controller 3 into the outlet- 
side on-off device 2. 

[0053] The inlet-outlet subopening of main body 1 6 of 
the third on-off valve 8 is provided with a joint 52 held 10 
by a rectangular parallelepipedal joint holding member 
51 . The joint 52 communicates with an evacuating chan- 
nel. The member 51 and joint 52 provide a second 
subchannel member 35 having a channel communicat- 
ing with the subopening of the third on-off valve 8. 15 
[0054] Provided beneath both the rightward portion of 
main body 16 of the third on-off valve 8 and the leftward 
portion of main body 18 of the fourth on-off valve 9 is a 
rectangular parallelepipedal second communication 
channel member 36 having a V-shaped channel 36a for 20 
causing the outlet of the valve 8 to communicate with 
the inlet of the valve 9. 

[0055] The inlet-outlet subopening of main body 1 8 of 
the fourth on-off valve 9 is provided with a joint 54 held 
by a rectangular parallelepipedal joint holding member 25 
53. The joint 52 communicates with a process gas feed 
channel. The member 53 and joint 54 provide a third 
subchannel member 37 having a channel communicat- 
ing with the subopening of the fourth on-off valve 9. 
[0056] The outlet of main body 1 8 of the fourth on-off 30 
valve 9 and the inlet of main body 20 of the fifth on-off 
valve 10 are provided respectively with joints 56, 58 held 
by respective joint holding members 55, 57 which are 
rectangular parallelepidedal. The joints 56, 58 are con- 
nected to each other by short tubular projections 59. 35 
These joint holding members 55, 57, joints 56, 58 and 
projections 59 provide a third communication channel 
member 38 for causing the outlet of the fourth on-off 
valve 9 to communicate with the inlet of the fifth on-off 
valve 10. 40 
[0057] Provided beneath both the rightward portion of 
main body 20 of the fifth on-off valve 1 0 and the left main 
body 25 of the second check valve 11 is a rectangular 
parallelepipedal second outflow channel member 39 
having a V-shaped channel 39a for causing the outlet of 45 
the valve 10 to communicate with the inlet of the second 
check valve 11. 

[0058] The second inflow channel member 34, sec- 
ond subchannel member 35, second communication 
channel member 36, third subchannel member 37, third so 
communication channel member 38 and second outflow 
channel member 39 which are positioned at the right 
side of the controller 3 provide the valve mount 29 of the 
outlet-side on-off device 2. Accordingly, the on-off de- 
vice 2 has a purge gas channel through which the purge 55 
gas introduced via the controller 3 is discharged by way 
of the second inflow channel member 34, second com- 
munication channel member 36, third communication 



channel member 38 and second outflow channel mem- 
ber 39; a process gas channel through which the proc- 
ess gas admitted through the controller 3 is fed to a proc- 
ess chamber via the second inflow channel member 34. 
second communication channel member 36 and third 
subchannel member 37; and an evacuating channel for 
drawing off the gas from these channels via the second 
subchannel member 35. 

[0059] The outlet of right main body 27 of the second 
check valve 11 is provided with a joint 61 held by a rec- 
tangular parallelepipedal joint holding member 60. The 
joint 61 communicates with a purge gas discharge chan- 
nel. 

[0060] The left main body 22 of the first check valve 
5 is joined to the joint holding member 40 with a screw 
driven into the left main body 22 from above. The right 
main body 24 of the valve 5 is joined to the joint holding 
member 42 with a screw driven into the main body 24 
from above. Accordingly, the first check valve 5 can be 
removed upward by removing these screws. 
[0061] A seal 76 as shown in FIG. 6 is provided be- 
tween each of the valve main bodies 22, 23, 24, 12, 14, 
16, 18, 20, 25, 26, 27 and one of the members 41, 30, 
31, 32, 33, 34, 35, 36, 37, 38, 39, 61 joined thereto in 
butting contact. 

[0062] With the fluid control apparatus 4 having the 
foregoing construction, the process gas is admitted into 
the first subchannel member 32 of the inlet-side on-off 
device 1 , with the first on-off valve 6 closed, the second 
on-off valve 7 held open, the third on-off valve 8 closed, 
the fourth on-off valve 9 held open and the fifth on-off 
valve 10 closed, whereupon the process gas flows 
through the main body 14 of the second on-off valve 7 
and the first outflow channel member 33 into the mass- 
flow controller 3, wherein the gas has its flow rate reg- 
ulated. The gas is then admitted into the on-off device 
2 at the outlet side, thereafter flows through the second 
inflow channel member 34, the main body 1 6 of the third 
on-off valve 8, the second communication channel 
member 36, the main body 1 8 of the fourth on-off valve 
9 and the third subchannel member 37 and is sent into 
the process chamber. When the purge gas is thereafter 
admitted into the first check valve 5, with the first on-off 
valve 6 held open, the second on-off valve 7 closed, the 
third on-off valve 8 closed, the fourth on-off valve 9 
closed and the fifth on-off valve 1 0- held open, the purge 
gas flows through the first inflow channel member 30, 
the main body 1 2 of the first on-off valve 6, the first com- 
munication channel member 3 1 , the main body 1 4 of the 
second on-off valve 7 and the first outflow channel mem- 
ber 33, reaches the massflow controller 3, further flows 
through the second inflow channel member 34, the main 
body 16 of the third on-off valve 8, the second commu- 
nication channel member 36, the main body 18 of the 
fourth on-off valve 9, the third communication channel 
member 38, the main body 20 of the fifth on-off valve 
10, second outflow channel member 39 and the second 
check valve 1 1 , and is discharged . At this time, the purge 
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gas drives out with its own pressure the process gas 
remaining in the main body 14 of the second on-off valve 
7, first outflow channel member 33, second inflow chan- 
nel member 34 and second communication channel 
member 36, with the result that purge gas only flows 
through the apparatus in a short period of time. With the 
present apparatus, the purge gas channel and the proc- 
ess gas channel may be reversed. When the process 
gas is passed in this case, the purge gas will be quickly 
replaced by the process gas. 

[0063] With the on-off devices 1 , 2 at the inlet and out- 
let sides, the first inflow channel member 30 and the 
third communication channel member 38 are common 
members, the first communication channel member 31 , 
first outflow channel member 33, second inflow channel 
member 34, second communication channel member 
36 and second outflow channel member 39 are common 
members, and subchannel members 32, 35, 37 are also 
common members. In other words, the on-off device 2 
at the outlet side is available only by adding one three- 
port on-off valve to the inlet-side on-off device 1 and 
adding to the valve mount 28 thereof the same members 
as the first communication channel member 31 and the 
first subchannel member 32. When the on-off valve to 
be added is a two-port valve, the fourth on-off valve 9 of 
the outlet-side on-off device 2 is replaced by a two-port 
valve, with the third subchannel member 37 removed 
from the mount 29. If this modification results in an in- 
creased valve-to-valve spacing, only the length of the 
short tubular projection forming the third communication 
channel member may be altered for adjustment. 
[0064] Since the channel members 30 to 39 have no 
channels directly communicating with one another, 
these members can be joined together without any seal 
portion. This assures satisfactory seal properties al- 
though the first and second valve mounts 28, 29 com- 
prise a plurality of members. 

[0065] The first inflow channel member 30 and the 
third communication channel member 38 may each be 
a rectangular parallelepipedal member having a V- 
shaped channel. Conversely, the first communication 
channel member 31 or the like may comprise two joint 
holding members, two joints and a short tubular projec- 
tion. With the fluid control apparatus 4 described, the 
first channel member 33, second inflow channel mem- 
ber 34 and second communication channel member 36 
for passing the process gas are provided by rectangular 
parallelepidedal members having V-shaped channels 
33a, 34a, 36a, respectively. This makes it possible to 
heat these members 33, 34, 36 as held between heat- 
ers, resulting in the advantage that the process gas can 
be heated readily. The joint member which comprises 
two joint holding members, two joints and a short tubular 
projection has the advantage that the member can be 
given a reduced weight as compared with blocklike joint 
members. 

[0066] Although not shown in detail, the 2-type on-off 
device 91 corresponds to the inlet-side on-off device 1 



with the second on-off valve 7 removed therefrom. The 
3-3-type on-off device 94 corresponds to the outlet-side 
on-off device 2 with the fifth on-off valve 11 removed 
therefrom. The 3-3-3-type on-off device 95 corresponds 

5 to the outlet-side on-off device 2 wherein the fifth on-off 
valve 11 is replaced by a three-port valve. One of the 
2-type on-off device 91, 3-3-type on-off device 92, 
2-3-3-type on-off device 93, 3-3-type on-off device 94 
and 3-3-3-type on-off device 95 is disposed at the left 

10 side and right side of a massflow controller, and such 
arrangements are further arranged in parallel to provide 
various fluid control apparatus for use in semiconductor 
manufacturing equipment. 

[0067] The joint members are standardized to the 
15 greatest possible extent in constructing the fluid control 
apparatus. The joint members consist only of the mem- 
bers having exactly the same dimensions as the first in- 
flow channel member 30, first communication channel 
member 31 and first subchannel member 32 which are 
20 used in the inlet-side on-off device 1 shown in FIG. 6, 
and members which are obtained by slightly altering the 
dimensions of these members. 
[0068] In addition to the joint members shown in 
FIGS. 4 to 6, the one shown in FIG. 7 is usable to assure 
25 facilitated connection between adjacent lines. 

[0069] FIG. 7 shows a rectangular parallelepipedal 
joint member 141 which has three openings 142, 143, 

144 formed in its upper face, a first V-shaped channel 

145 for holding the opening 142 at the left end in com- 
30 munication with the middle opening 143, and a second 

V-shaped channel 146 for holding the middle opening 
143 in communication with the opening 144 at the right 
end. With use of this joint member 141, adjacent two 
lines can be caused to communicate with each other at 
35 their inlets or outlets for further connection to another 
line. 



Claims 

40 

1. A fluid control apparatus comprising a plurality of 
lines (96, 97, 98, 99, 100), each line (96. 97, 98, 99. 
100) having a fluid controller (3), an inlet on-off de- 
vice (91 , 92, 93, 94, 95) and an outlet on-off device 

45 (91 , 92, 93, 94, 95) arranged respectively at an inlet 
side and an outlet side of each of the fluid controllers 
(3), each of the on-off devices (91, 92, 93, 94, 95) 
comprising one valve or a plurality of valves, with 
the adjacent valves interconnecting each other 

50 without using tubing, wherein main bodies (101a) 
of the valves ( 1 01 , 1 02) of all types of on-off devices 
(91, 92, 93, 94, 95) are identical in configuration, 
characterized in that 

each of the on-off devices (91 , 92, 93, 94, 95) 

55 are of the type selected from the group including a 
2-type on-off device (91) having a two-port valve 
(101), a 2-3-type on-off device (92) having a two- 
port valve (101) and a three-port valve (102), a 
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2- 3-3-type on-off device (93) having a two-port 
valve (101) and two three-port valves (102), a 

3- 3-type on-off device (94) having two three-port 
valves (102), and a 3-3-3-type on-off device (95) 
having three three-port valves (102), 5 

that the main bodies (101a) of the two-port 
valves (1 02) of all types of on-off devices (91 ) have 
an inlet port (103) and an outlet port (104) in a bot- 
tom face thereof, and the main bodies (1 02a) of the 
three-port valves (1 02) of all types of on-off devices io 
(91, 92, 93, 94, 95) are each formed in a bottom 
face thereof with an inlet port (107), an outlet port 

(106) always in communication with the inlet port 

(107) , and an inlet-outlet subopening having a port 
(105) separate from said inlet port (107) and said 15 
outlet port (106); 

that the ports (103, 104, 105, 106, 107) of said 
two-port valves (101) and said three-port valves 
(102) are arranged in a row disposed in a common 
plane along said each line (96, 97, 98, 99, 1 00); and 20 

that valve mounts (28, 29) mounting said 
valve main bodies include a plurarity of joint mem- 
bers (30, 31, 32, 33, 34, 35, 36, 37, 38, 39) contain- 
ing internal passages communicating with ports of 
said valves and operatively interconnecting said 25 
valves (12, 14, 16, 18, 20) and said fluid controllers 
(3) in selected fluid flow relation. 

2. A fluid control apparatus according to claim 1 , char- 
acterized in that a 2-type on-off device (91 ) is dis- 30 
posed at each of the inlet side and the outlet side 

of said at least one fluid controller (3). 

3. A fluid control apparatus according to claim 1 , char- 
acterized In that a 2-3-type on-off device (92) is 35 
disposed at each of the inlet side and the outlet side 

of said at least one fluid controller (3). 

4. A fluid control apparatus according to claim 1 , char- 
acterized in that a 2-3-type on-off device (92) is 40 
disposed at the inlet side of said at least one fluid 
controller (3) and a 2-3-3-type on-off device (93) is 
disposed at the outlet side thereof. 

5. A fluid control apparatus according to claim 1 , char- 45 
acterized in that a bypass channel (99a) bypass- 
ing said at least one fluid controller (3) is provided 
between the inlet side and the outlet side thereof 
and a 3-3-type on-off device (94) is disposed at 
each of the inlet side and the outlet side of said at 50 
least one fluid controller (3). 

6. A fluid control apparatus according to claim 1 , char- 
acterized in that an evacuating channel (100a) is 
provided at the outlet side of said at least one fluid 55 
controller (3), a bypass channel (100b) bypasses 
said at least one fluid controller (3) and is provided 
between the inlet side and the outlet side thereof, 



and a 3-3-type on-off device (94) is disposed at the 
inlet side and a 3-3-3-type on-off device (95) is dis- 
posed at the outlet side of said at least one fluid con- 
troller (3). 

7. A fluid control apparatus according to claim 1 , char- 
acterized in that at least one on-off device is said 
2-type (91 ) and at least one on-off device is selected 
from the group including said 2-3-type (92), said 

2- 3-3-type (93), said 3-3-type 94 and said 

3- 3-3-type 95. 

8. A fluid control apparatus according to claim 1 , char- 
acterized in that at least one on-off device is said 

2- 3-type (92) and at least one on-off device is se- 
lected from the group including said 2-type (91), 
said 2-3-3-type (93), said 3-3-type (94) and said 

3- 3-3-type (95). 

9. A fluid control apparatus according to claim 1 , char- 
acterized in that at least one on-off device is said 

2- 3-3-type (93) and at least one on-off device is se- 
lected from the group including said 2-type (91), 
said 2-3-type (92), said 3-3-type (94) and said 

3- 3-3-type (95). 

10. A fluid control apparatus according to claim 1 , char- 
acterized in that at least one on-off device is said 
3-3-type (94) and at least one on-off device is se- 
lected from the group including said 2-type (91), 
said 2-3-type (92), said 2-3-3-type (93) and said 
3-3-3-type (95). 

11. A fluid control apparatus according to claim 1 , char- 
acterized in that at least one on-off device is said 
3-3-3-type (95) and at least one on-off device is se- 
lected from the group including said 2-type (91), 
said 2-3-type (92), said 2-3-3-type (93) and said 
3-3-type (94). 

12. A fluid control apparatus according to claim 1, 
wherein all types on-off devices are included in the 
fluid control apparatus. 



Patentanspruche 

1 . Eine Fluidsteuervorrichtung mit einer Mehrzahl von 
Leitungen (96, 97, 98, 99, 100), wobei jede Leitung 
(96, 97, 98, 99, 100) eine Fluidsteuerung (3), ein 
Einlafischaltgerat (91, 92, 93, 94, 95) und ein Aus- 
lafischaltgerat (91, 92, 93, 94, 95), die jeweils an 
einer Einlafl- und einer Auslaftseite von jeder der 
Fluidsteuerungen (3) angeordnet sind, aufweist, 
wobei jedes der Schaltgerate (91, 92, 93, 94, 95) 
ein Ventil Oder eine Mehrzahl von Ventilen umfaftt, 
wobei die nebenetnanderliegenden Ventile ohne 
Verwendung von Rohren verbunden sind, wobei 
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Hauptkorper (101a) von den Ventilen (101 , 102) al- 
ler Typen von Schaltgeraten (91, 92 ( 93, 94, 95) 
identisch aufgebaut sind, dadurch gekennzeich- 
net, daft 

jedes der Schaltgerate (91 , 92, 93, 94, 95) von dem 5 
Typ ist, der aus der Gruppe ausgewahlt ist, die ein 

2- Typ-Schaltgerat (91), das ein Zweiwegeventil 

(101) aufweist, ein 2-3-Typ-Schaltgerat (92), das 
ein Zweiwegeventil (101) und ein Dreiwegeventil 

(1 02) aufweist, ein 2-3-3-Typ-Schaltgerat (93), das 10 
ein Zweiwegeventil (101) und zwei Dreiwegeventile 
(102) aufweist, ein 3-3-Typ-Schaltgerat (94), das 
zwei Dreiwegeventile (102) aufweist, und ein 

3- 3-3-Typ-Schaltgerat (95), das drei Dreiwegeven- 
tile (102) aufweist, beinhaltet, 15 
daft die Hauptkorper (101a) der zweiwegeventile 

(101) aller Typen von Schaltgeraten (91) eine Ein- 
laftoffnung (103) und eine Auslaftoffnung (104) in 
ihrer Bodenflache aufweisen, und die Hauptkorper 
(102a) der Dreiwegeventile (102) aller Typen von 20 
Schaltgeraten (91, 92, 93, 94, 95) jeweils in ihrer 
Bodenflache mit einer Einlaftoffnung (107), einer 
Auslaftoffnung (106), die immer in Verbindung mit 
der Einlaftoffnung (1 07) steht, und einer Einlaft-Aus- 
laft-Nebenoffnung, die eine Offnung (1 05) aufweist, 25 
die getrennt von der Einlaftoffnung (107) und der 
Auslaftoffnung (106) ist, ausgebildet sind; 

daft die Offnungen (103, 104, 105, 106, 107) der 
Zweiwegeventile (101) und der Dreiwegeventile 

(102) in einer Reihe, die in einer gemeinsamen 30 
Ebene liegt, entlang jeder Leitung (96, 97, 98, 99, 
100) angeordnet sind; und 

daft Ventilhalterungen (28, 29), die die Ventilhaupt- 
korperbefestigen, eine Mehrzahl von Verbindungs- 
elementen (30, 31, 32, 33, 34, 35, 36, 37, 38, 39) 35 
umfassen, die innere Kanale enthalten, welche mit 
Offnungen der Ventile in Verbindung stehen und die 
Ventile (12, 14, 16, 18, 20) funktionsfahig mit den 
Fluidsteuerungen (3) in einem ausgewahlten Fluid- 
fluftverhaitnis verbinden. 40 

2. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft ein 2-Typ-Schaltgerat 
(91) an jeder Einlaft- und Auslaftseite von zumin- 
dest einer Fluidsteuerung (3) angeordnet ist. 45 

3. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft ein 2-3-Typ-Schaltge- 
rat (92) an jeder Einlaft- und Auslaftseite von zu- 
mindest einer Fluidsteuervorrichtung (3) angeord- 50 
net ist. 

4. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft ein 2-3-Typ-Schaltge- 

rat (92) an der Einlaftseite von der zumindest einen 55 
Fluidsteuerung (3) angeordnet ist, und ein 
2-3-3-Typ-Schaltventil (93) an ihrer Auslaftsseite 
angeordnet ist. 



5. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft ein Bypasskanal 
(99a), der zumindest eine Fluidsteuerung (3) um- 
geht, zwischen deren Einlaft- und Auslaftseite vor- 
gesehen ist und ein 3-3-Typ-Schaltgerat (94) an je- 
der Einlaft- und Auslaftseite von zumindest einer 
Fluidsteuerung (3) angeordnet ist. 

6. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft ein Evakuierungska- 
nal (100a) an der Auslaftseite von zumindest einer 
Fluidsteuerung (3) vorgesehen ist, ein Bypasskanal 
(100b) die zumindest eine Fluidsteuerung (3) um- 
geht und zwischen ihrer Einlaft- und Auslaftseite 
vorgesehen ist, und ein 3-3-Typ-Schaltgerat (94) an 
der Einlaftseite und ein 3-3-3-Typ-Schaltgerat (95) 
an der Auslaftseite von der zumindest einen Fluid- 
steuerung (3) angeordnet ist. 

7. Eine Fluidsteuervorrichtung nach Anspruch 1. da- 
durch gekennzeichnet, daft zumindest ein Schalt- 
gerat von dem 2-Typ (91) ist und zumindest ein 
Schaltgerat aus der Gruppe ausgewahlt ist, die den 
2-3-Typ (92), den 2-3-3-Typ (93), den 3-3-Typ (94) 
und den 3-3-3-Typ (95) beinhaltet. 

8. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft zumindest ein Schalt- 
gerat von dem 2-3-Typ (92) ist und zumindest ein 
Schaltgerat aus der Gruppe ausgewahlt ist, die den 
2-Typ (91), den 2-3-3-Typ (93), den 3-3-Typ (94) 
und den 3-3-3-Typ (95) beinhaltet. 

9. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft zumindest ein Schalt- 
gerat von dem 2-3-3-Typ (93) ist und zumindest ein 
Schaltgerat aus der Gruppe ausgewahlt ist, die den 
2-Typ (91), den 2-3-Typ (92), den 3-3-Typ (94) und 
den 3-3-3-Typ (95) beinhaltet. 

10. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft zumindest ein Schalt- 
gerat von dem 3-3-Typ (94) ist und zumindest ein 
Schaltgerat aus der Gruppe ausgewahlt ist, die den 
2-Typ (91), den 2-3-Typ (92), den 2-3-3-Typ (93) 
und den 3-3-3-Typ (95) beinhaltet. 

11. Eine Fluidsteuervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daft zumindest ein Schalt- 
gerat von dem 3-3-3-Typ (95) ist und zumindest ein 
Schaltgerat aus der Gruppe ausgewahlt ist, die den 
2-Typ (91), den 2-3-Typ (92), den 2-3-3-Typ (93) 
und den 3-3-Typ (94) beinhaltet. 

12. Eine Fluidsteuervorrichtung nach Anspruch 1, wo- 
bei alle Typen von Schaltgeraten in der Fluidsteu- 
ervorrichtung enthalten sind. 
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Revendications 

1 . Un appareil de regulation de fluide comprenant une 
multitude de conduites (96, 97, 98, 99, 1 00), chaque 
conduite (96, 97, 98, 99, 100) ayant un regulateur 
de fluide (3), un dispositif d'entree on / off (91 , 92, 
93, 94, 95) et un dispositif de sortie on / off (91 , 92, 

93, 94, 95) dispose respectivement sur un cote 
d'entree et un cote de sortie de chacun des regula- 
teurs de fluide (3) ; chacun des dispositifs on / off 
(91, 92, 93, 94, 95) comprenant une valve ou une 
multitudes de valves ; les valves adjacentes etant 
reliees Tune avec I'autre sans ('utilisation de tubes ; 
les corps principaux (101a) des valves (101, 102) 
de tous les types de dispositifs on / off (91 , 92, 93, 

94, 95) etant identiques dans leur configuration, ca- 
racterise en ce que chacun des dispositifs on / off 
(91, 92, 93, 94, 95) sont du type choisit a partir du 
groupe comprenant un dispositif on / off a type 2 
(91) ayant une valve a deux ports (101), un dispo- 
sitif on / off de type 2-3 (92) ayant une valve a deux 
ports (101 ) et une valve a trois ports (1 02) ; un dis- 
positif on / off de type 2-3-3 (93) ayant une valve 

(101) a deux ports et deux valves (102) a trois 
ports ; un dispositif on / off de type 3-3 (94) ayant 
deux valves a trois ports (102) et un di s-positif on 
/ offde type 3-3-3 (95) ayant trois valves a trois ports 

(102) , 

en ce que les corps principaux (101 a) des valves 
a deux ports (102) de tous les types de dispositifs 30 
(91) on /off ontun port d'entree (103)etun portde 
sortie (104) dans un cote de fond dudit corps , et 
les corps principaux (102a) des valves a trois ports 
(102) de tous les types de dispositifs on / .off (91, 
92, 93, 94, 95). sont formes chacun dans un cote de 35 
fond dudit corps avec un port d'entree (1 07), un port 
de sortie (106) toujours en communication avec le 
port d'entree (107) et une sous-ouverture d'entr6e- 
sortie ayant un port (1 05) separe dudit port d'entree 
(107) et dudit port de sortie (106) ; 40 
en ce que les ports (103,1 04, 1 05, 1 06, 1 07) des- 
dites valves a deux ports (101) et lesdites valves a 
trois ports (102) sont disposees dans une rangee 
dans un plan commun le long de chacune desdites 
conduites (96, 97, 98, 99, 100) ; et 45 
en ce que les montures de valve (28, 29) fixant les- 
dits corps principaux de valve, comprennent une 
multitude d'elements d'etancheite (30, 31, 32, 33, 
34, 35, 36, 37, 38, 39) contenant des passages in- 
ternes communiquant avec les ports desd i-tes val- so 
ves et reliant de fagon operationnelle lesdites val- 
ves (12, 14, 16, 18, 20) et lesdits regulateurs (3) 
dans une relation de flux de fluide choisie. 

2. Un appareil de regulation de fluide selon la reven- 55 
dication 1 , caracterise en ce que un dispositif on / 

off de type 2 (91 ) est dispose sur chacun des cotes 
d'entree et des cotes de sortie au moins dudit regu- 



Un appareil de regulation de fluide selon la reven- 
dication 1 , caracterlse en ce qu'un canal d 'evacua- 
tion (100a) est prevu sur le cote de sortie dudit re- 
gulateur (3) de fluide au moins : un canal de by- 
pass (100b) evitant ledit regulateur (3) de fluide, au 
moins, et est prevu entre le cote d'entree et le cote 
de sortie dudit regulateur, et un dispositif on / off de 
type 3-3 (94) etant dispose sur le cote d'entree et 
un dispositif on / off de type 3-3 (95) etant dispose 
sur le cote de d u-dit regulateur (3) de fluide au 
moins. 

7. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterise en ce qu'au moins un dis- 
positif on / off est dudit type 2 (91 ) et au moins un 
dispositif on / off est choisit a partir du groupe com- 
prenant ledit type 2-3 (92) ; ledit type 2-3-3 (93), le- 
dit type 3-3 (94) et ledit type 3-3-3 (95). 

8. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterlse en ce qu'au moins un dis- 
positif on / off est ledit type 2-3 (92) et au moins un 
dispositif on / off est choisit a partir du groupe com- 
prenant ledit type 2 (91), ledit type 2-3-3 (93), ledit 
type 3-3 (94) et ledit type 3-3-3 (95). 

9. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterise en ce qu'au moins un dis- 
positif on / off est dudit type 2-3-3 (93) et qu'au 
moins un di s-positif on / off est choisit a partir du 
groupe comprenant ledit type 2 (91). ledit type 3 
(92), ledit type 3-3 (94) et ledit type 3-3-3 (95). 

10. Un appareil de regulation de fluide selon la reven- 



lateur de fluide (3). 

3. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterlse en ce qu'un dispositif on / 

5 off de type 2-3 (92) est dispose sur chacun des co- 
tes d'entree et chacun des cotes de sortie au moins 
dudit regulateur de fluide (3). 

4. Un appareil de regulation de fluide selon la reven- 
o dication 1, caracterise en ce qu'un dispositif on / 

off de type 2-3 (92) est dispose sur le cote d'entree 
au moins dudit regulateur de fluide (3) et en ce 
qu'un dispositif on / off de type 2-3-3 (93) est dis- 
pose sur le cote exterieur dudit regulateur. 

15 

5. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterise en ce qu'un canal de by- 
pass (99a) evitant ledit regulateur (3) de fluide au 
moins, est prevu entre le cote d'entree et le cote de 

20 sortie dudit regulateur et un dispositif on/ off de type 
3-3 (94) est dispose sur chacun des cotes d'entree 
et des cotes de sortie dudit regulateur (3) de fluide 
au moins. 

25 
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dication 1, caracterlse en ce qu'au moins un dis- 
positif on / off est dudit type 3-3 (94) et qu'au moins 
un dispositif on / off est choisit a partir du groupe 
comprenant ledit type 2 (91 ), (edit type 2-3 (92), ledit 
type 2-3-3 (93) et ledit type 3-3-3 (95). 5 

11. Un appareil de regulation de fluide selon la reven- 
dication 1, caracterise en ce qu'au moins un dis- 
positif on / off est dudit type 3-3-3 (95) et qu'au 
moins un di s-positif on / off est choisit a partir du 10 
groupe comprenant ledit type 2 (91), ledit type 2-3 
(92), ledit type 2-3-3 (93) et ledit type 3-3 (94). 

12. Un appareil de regulation de fluide selon la reven- 
dication 1 dans lequel tous les types de dispositifs 15 
on / off sont compris dans I'appareil de regulation 

de fluide. 
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FIG. 8 
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